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Conductive diamond, ultrasound irradiation, electrolysis, herbicide, 2,4-D These electrodes have demonstrated very good properties, which lead to high production 51 of hydroxyl radicals and many other oxidants [11] [12] [13] .
52
In comparing cell arrangement, most studies have been performed at bench scale with 53 simple cells with anodic area varying from 3 to 140 cm 2 . However, there is a lack of 54 assessment of cell design and scaling up reactors using commercial cells [14] . galvanostatically (the external current intensity applied was 10 A) and in discontinuous 124 mode. Water was recirculated between the cell and an auxiliary tank at a constant flow 125 rate (26.4 dm 3 h -1 ) to favor mixing conditions, gas stripping and temperature regulation.
126
A heat exchanger coupled with a controlled thermostatic bath was used to maintain the 127 temperature at 25 ºC. voltage value in the sono-electrolytic cell, which is 2.9-9.6 %, is lower than in the 174 corresponding silent electrolytic test (using only the electrochemical process). Cell 
215
Another important parameter to be considered in this system is the energy consumption.
216
In a batch system, the energy consumption in an electrolytic treatment can be estimated 217 from Eq. 1, where Q is the specific charge applied, I is the cell intensity, V is the overlie each other, and it is clearly seen that no mineralization but just oxidation of the 233 herbicide is obtained with the US irradiation; hence, the combination of technologies The main intermediates detected were 4-chlororesorcinol, 2-chlorophenol, and have no influence on the oxidation process. Chloride is oxidized faster with the same 297 current density using sono-electrolysis (Fig. 8) . 
304
This increased oxidation rate reflects the faster production of chlorate, which is produced 305 in at much higher concentrations in the sono-electrolysis compared with single 306 electrolysis (Fig. 9a ). This species is not the final product but is further oxidized to 307 perchlorate (Fig. 9b) , which is the final product in the oxidation of chloride both in the 308 electrolysis alone and the US-irradiated technology. partially prevented by US irradiation, which could be due to the lack of hydroxyl radicals 324 to catalyze this reaction and the increase in mass transfer, which allows chlorate to escape 325 from the hydroxyl radical cage generated around the diamond electrode surface.
326
Obviously, perchlorate should be avoided in any remediation technology, and in this 327 study, it was only used to increase knowledge about the production of oxidants while 328 simultaneously depleting the herbicide.
330
Conclusions
331
From this work, the following conclusions can be drawn: 
